Quail eggs contain lots of vitamins and minerals that help fight some diseases in the body. Overdose of paracetamol ® (acetaminophen) is considered one of the major causes of damages to liver cells. This study was conducted to assess the effect of graded doses of quail egg pretreatment on lipid profile and liver histomorphology of acetaminophen-induced hepatotoxicity in rats. Thirty (30) albino rats were assigned into 5 groups of 6 rats per group. Rats in groups 2-4 were pretreated with 30 mg/kg, 15 mg/kg, 7.5 mg/kg respectively of quail egg solution for 7 days before intoxication with 2000 mg/kg paracetamol® orally. Rats in group 5 were intoxicated but pretreated with distilled water (DW) at 10 ml/kg to serve as negative control while rats in group 1 were not intoxicated but pretreated with DW (10 ml/kg) (positive control). Fourty eight (48 h) hours post intoxication, blood was collected for lipid profile analysis. Thereafter, 2 rats per group were humanely sacrificed and the liver collected for histomorphological examination. The results obtained showed that 30 mg/kg quail eggpretreated rats (Group 2 rats) had significantly (P<0.05) lower levels of total cholesterol, low density lipoproten, triglyceride and very low density lipoprotein when compared with that of the negative control. Hepatic histomorphometric results indicate that the vacuolar degeneration observed in all the acetaminophen-induced liver damaged rats were less severe in the liver of group 2 rats. It was concluded that the quail egg pretreatment at the dose of 30 mg/kg was hypolipidemic and posses hepatoprotective properties.
INTRODUCTION
It has been reported that acute overdoses of Paracetamol ® (Acetaminophen) can cause potentially fatal liver damage and its toxicity is the foremost cause of acute liver failure in the western world [1] . Overdose of Paracetamol ® leads to 'Paracetamol ® hepatotoxicity,' which mainly results into liver injury but it is also one of the most common causes of poisoning all over the world. Many people who develop Paracetamol ® toxicity may feel no symptoms at all in the first 24 hours that follow overdose of Paracetamol ® . Others may initially experience non-specific complaints like vague abdominal pain and nausea [2] . The hepatotoxicity of Paracetamol ® is as a result of formation of toxic metabolites when part of it is activated by hepatic . cytochrome p-450 to a highly reactive metabolite-N-acetyl-pbenzoquinonimine (NAPQI) [3, 4] . Liver disorders are global problem. Liver is considered the most important organ for metabolism of lipids, lipoproteins and apolipoproteins under normal circumstances [5] . Most plasma endogenous lipids and lipoproteins are synthesized in the liver and then secreted into the blood circulation [6] . Plasma lipoproteins are mainly catabolized by the liver to maintain the relative balance of lipids and lipoprotein metabolism in vivo [7] . It is documented that liver dysfunction might interfere with lipid metabolism in vivo and could change plasma lipid and lipoprotein patterns [8] . Quail eggs are considered a delicacy in many parts of the world incuding Europe and North America. In Nigeria, the easterners (Igbos) call quail egg "Ogazi egg" and it is a common delicacy cherished in every part of the country. There have been a lot of testimonies about the health benefits of quail eggs including remedy for liver disorders. This study was designed to investigate such claims by the assessment of the lipid profile in acetaminophen -induced liver damaged rats pretreated with varying doses of quail egg solution.
MATERIALS AND METHODS

Animal
Adult albino wistar rats of mixed sexes aged 10 to 16 weeks and average weight of 160±15 g were obtained from the Animal House of the Faculty of Biological Sciences, University of Nigeria, Nsukka. The animals were acclimatized for the duration of 7 days under standard environmental conditions with a 12 hour light/dark cycle maintained on a regular feed (vital feed) and water ad libitum.
Quail Egg
Quail eggs used were obtained from the Faculty of Veterinary Medicine, University of Nigeria, Nsukka Farm. The freshly laid eggs weighed between 10-15g.
Instruments/Equipment/Drug
Water Bath (Gallenkamp, England), Chemical Balance (Gallenkamp, England), Conical Flasks (Pyrex, England), Centrifuge (3,500 rpm, PIC, England), Digital Photo Spectrophotometer (EI 312 Model, Japan), Adjustable Micropipette (Perfect, U.S.A.), Paracetamol ® (M &B)
Experimental Design
Thirty adult rats of mixed sexes were assigned to 5 groups of 6 rats per group. The rats were pretreated orally with aqueous solution of quail eggs of varying doses for 7 days. On the 7 th day, 2000 mg/kg of Paracetamol ® (acetaminophen) was administered orally. Forty eight (48 h) hours post acetaminophen administration, blood was collected from the rats for the determination of lipid profile. Thereafter, 2 rats per group were humanly sacrificed and the liver collected for histomorphometric assessment. 
Group Treatment
One
Induction of Liver Damage
The dose of 2000 mg/kg of paracetamol ® was administered to the rats orally. The quantity given to the rats was calculated thus: Volume (ml) = weight of the rats X dose of the drug Concentration of the drug
Preparation of quail egg
An empty beaker was weighed (A gm). The shells of the quail eggs were broken with spatula and the contents emptied into the beaker. The weight of the beaker and the contents were recorded as B gm. The weight of the contents of the egg alone was obtained by subtracting the weight of beaker alone from that of the beaker and its contents. Thus the weight of the egg yolk and albumen, C were expressed mathematically thus:
C (g) = B (g)-A (g) C (g) was solubilized in a calculated quantity of distilled water to make a desired concentration of quail egg solution and thereafter, serial dilutions of the stock solution were made for the different groups. The amount administered was equally calculated using the same formula as in the paracetamol intoxication.
Blood collection
Blood samples were collected from the animals using orbital techniques for lipid profile determination. Blood samples were collected from the retrobulbar plexus of the median canthus of the eye of the rats [9] . A microcapillary tube was carefully inserted into the medial canthus of the eye to puncture the retrobulbar plexus and thus enable outflow of about 2 ml of blood into a clean glass tube. The blood was kept at room temperature for 30 minutes to clot. Afterwards, the test tubes containing the clotted blood samples were centrifuged at 3000 revolution per minute using a table centrifuge. The clear serum supernatant was then carefully aspirated with syringe and needle and stored in a clean sample bottle for the lipid profile assay.
Determination of Lipid Profile
The serum cholesterol was determined by cholesterol oxidase-perioxidase method [10] . High density lipoproteins (HDL)-cholesterol concentration was determined by the method of [11] using QCA commercial kit. Estimation of triglyceride concentration was done by method of [12] using QCA commercial kit while Very low density lipoprotein (VLDL) and Low density lipoprotein (LDL) -cholesterol concentration, were calculated using Friedwald formular [13] 
Histopathological examination
The histological examination of the tissues of the liver of male albino wistar rats was done using the method of [14] .
Statistical analysis
The data generated was analyzed using One-way Analysis of Variance (ANOVA) using SPSS version 20. P values less than 0.05 were accepted as significant. Duncans Multiple Range post hoc test was used to separate the variant means. The results were presented in tables and graphs.
RESULTS AND DISCUSSION
The wide range of beneficial effects of quail egg such as antioxidant potentials have been credited to the essential nutrients contained in it. These nutrients include: omega-3 and omega-6 fatty acids, selenium, choline, folic acid, vitamins such as vitamins A, B2, C, and D; minerals such as magnesium, potassium, phosphorus and zinc [15] . Under normal physiologic conditions, liver plays an important role to regulate lipid and lipoprotein metabolisms.
Liver synthesizes and secrets endogenous lipoprotein and key enzymes for lipid metabolism such as lecithin cholesterol acyltransferase and hepatic lipases [16] . It also regulates the catabolism of various plasma lipoproteins via hepatic cellular surface lipoprotein receptors which may maintain relative equilibrium of plasma lipids and lipoproteins in vivo [17] . Examination of plasma lipids and lipoprotein levels will be helpful to evaluate the extent of the hepatic damage. It is well known that plasma levels of cytokines, lipid peroxides and antioxidant status could be changed under acute hepatitis which may interfere with the lipid metabolism in vivo [18] .
This study focused specifically on the effect of graded doses of quail egg pre-administration on the lipid profile and hepatic histomorphometry of acetaminophen-induced hepatotoxicity in rats. In this study, the parameters assayed were total cholesterol, triglyceride, low density lipoprotein, high density lipoprotein, and very low density lipoprotein levels. The histomorphology of the liver was also assessed. The results showed that the total cholesterol levels of group 5 rats were significantly (P<0.05) higher compared to that of the other groups. Rats in group 2 recorded significantly (P<0.05) lower values of total cholesterol when compared to that of the negative control group. The finding of increases in the serum total cholesterol levels of acetaminophen-induced rats is in agreement with the submissions of [19] who reported hypercholesterolemia after induction of liver injury with acetaminophen. Significantly reduced serum cholesterol levels in the quail egg-pretreated rats suggest possible hypocholesterolemic effects of quail egg. The high protein content in the quail egg may have lowered the total cholesterol levels. In the blood, lipids combine with different apoproteins to form lipoproteins that may transfer endogenous or exogenous lipids to different organs or tissue for further metabolism [16] . The result showed that LDL levels of groups 1-3 rats were statistically comparable (P>0.05). The LDL level of rats in groups 1and 4 were also comparable while that of the group 5 rats were statistically higher (p<0.05) than that of the other groups.It was observed that all the treatment groups had significantly (p<0.05) lower level of LDL compared with the negative control group. Quail egg at all treatment level reduced the LDL levels when compared to the negative control. Increases in LDL cholesterol levels following acute toxic hepatitis had earlier been reported [19] . Quail egg contains the richest variety and mixture of amino acid which can lower serum LDL levels in the blood [20, 21] . It was observed that the triglyceride level of rats in group 5 was significantly (P<0.05) higher than those of the rats in groups 1 and 2 but comparable with that of the groups 3 and 4 rats. Acute hepatitis is associated with increases in triglyceride levels [22] . The group pre-treated with 30 mg/kg quail egg (Group 2) recorded significantly (P<0.05) lower triglyceride levels compared to the negative control group and other pretreated groups. This indicates that the effect was dose-dependent. It was observed that the VLDL level of group 5 rats was significantly (P<0.05) higher than that of the rats in groups 1 and 2 but comparable with those of the groups 3 and 4 rats. Increases in the VLDL values of acetaminophen-induced rats is in conformity with the reports of [19] who reported significant rise in the VLDL, LDL and triglyceride levels of rats induced with acetaminophen. From the result, it was observed that the VLDL of the 30 mg/kg pretreated rats had significantly (p<0.05) lower VLDL levels compared with the negative control and was comparable with positive control group. It may have achieved this probably because it contains the good kind of fat which improves body function. It is on record that quail eggs contain HDL cholesterol in abundance [23] . The histopathology result showed that the vacuolar degeneration seen in the liver of group 2 rats (pretreated with 30 mg/kg quail egg solution) appeared milder compared to that seen in the liver of groups 3 and 4 rats. This implies that at the dose of 30 mg/kg, quail egg was able to mitigate/prevent excessive degeneration and necrosis of the hepatocytes. It has been reported that quail egg, because of its antioxidant properties, can help renew the state of health and combat the degenerative processes in the body [24] . This may have been the mechanism for its protection against excessive hepatocyte degeneration.
CONCLUSION
In conclusion, pretreatment of rats whose liver were later injured with acetaminophen using graded doses of quail egg solution revealed significant decreases in the levels of total cholesterol, low density lipoproteins, very low density lipoproteins and triglycerides with insignificant effects on the high density lipoproteins. The results of the histomorphological assessment of the liver also showed milder lesions in the quail egg-pretreated groups compared to the distilled water-pretreated. It was therefore concluded that pretreatment of liver-impaired rats with quail egg lead to amelioration of hepatic injury.
